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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the efficiency of 
measuring work by a large extent by making it possible to apply 
gravitate acceleration continuously on all detecting shafts 
without replacing an acceleration sensor. 

SOLUTION: In an acceleration generating device 20, a plurality 
of acceleration sensors 40, which can detect the accelerations 
in the direction of three axes (X, Y and Z) that are intersected 
at a right angle to each other, are mounted on a table 16. The 
attitude control is performed for table 16 so that the direction 
of each detecting axis agrees with the direction of gravity. Thus, 
the gravity acceleration is made to act on the direction of each 
detecting axis of the acceleration sensor 20. Shafts 5 and 6 
having the double structure are supported by a motor 
supporting plate 2. These shafts 5 and 6 are rotated and driven 
by motors 4 and 3, respectively. The rotation of the shaft 5 is 
transmitted to the table 16 through bevel gears 17 and 18. The 
table 16 is rotated along a mounting surface 16a. The rotation 
of the table 16 is transmitted to a table supporting plate 12. 
The table 16 is moved from the position, where the mounting 
surface 16a faces the vertical upward side, to the position, 
where the surface faces the vertical lower side. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS ~ 

[Claim(s)] 

[Claim 1] By performing attitude control of said measurement table in order to equip a measurement table with 
1 or two or more acceleration sensors which can detect the acceleration of 3 shaft orientations which intersect 
perpendicularly mutually and to make each detection shaft orientations agree in the gravity direction The 1 st 
supporter material which is the centrifuge which makes gravitational acceleration act on each detection shaft 
orientations of said acceleration sensor, and is installed in a fixed part. The 1st revolving shaft supported free 
[ a revolution ] directly or indirectly so that an axial center might become level at this 1st supporter material, 
The 2nd revolving shaft supported free [ a revolution ] so that said 1st revolving shaft and an axial center might 
cross at right angles at the 2nd supporter material fixed to this 1 st revolving shaft, and this 2nd supporter 
material. The measurement table attached so that it might have a wearing side for being fixed to this 2nd 
revolving shaft and equipping with 1 or two or more measured acceleration sensors and said 2nd revolving 
shaft, and that axial center and said wearing side might cross at right angles, The 1st revolution driving means 
which rotates at least 180 degrees of said measurement tables through said 1st revolving shaft so that the 
wearing side of this measurement table may include the position in which it goes to a perpendicular direction 
Jower part, from the position in which it goes above a perpendicular direction at least, The centrifuge 
characterized by having the 2nd revolution driving means which rotates at least 360 degrees of said 2nd 
revolving shaft for said measurement table as a core. 

[Claim 2] Said 1st revolving shaft is hollow structure. Said 2nd revolution driving means The 3rd revolving shaft 
which coaxial arrangement of the revolution to the inside of said 1st revolving shaft of is enabled, and supports 
said 1st revolving shaft, The 1st motor arranged to said 1st supporter material in said the 3rd revolving shaft 
and opposite hand while carrying out revolution actuation of this 3rd revolving shaft. It is the centrifuge 
according to claim 1 which is equipped with the gear which carries out 90-degree deflection of the revolution 
driving force of said 3rd revolving shaft to said 2nd revolving shaft, and transmits it to it and is characterized 
by said 1st revolution driving means being the 2nd motor arranged to said 1st supporter material at the same 
side as said 1st motor. 

[Claim 3] It is the centrifuge according to claim 1 characterized by for said 1st revolution driving means being 
the 1st motor arranged to said 1st supporter material in said the 1st revolving shaft and opposite hand, and 
said 2nd revolution driving means being the 2nd motor which is fixed to said 2nd supporter material and carries 
out the direct drive of said 2nd revolving shaft. 

[Claim 4] The acceleration-sensor measuring device characterized by the thing of a centrifuge according to 
claim 1 for which a measurement table part is held in the interior of an environmental-test tub at least, a 
control signal is given to said 1 st and 2nd revolution driving means from the exterior of said environmental-test 
tub, and the sensor output from said measured acceleration sensor is measured. 

[Claim 5] While holding a part for the moving part containing the measurement table equipped with the 2nd 
[ said ] supporter material constituted by the point of the 1st revolving shaft of a centrifuge according to claim 
2, and said measured acceleration sensor in the interior of an environmental-test tub Said 1st and 2nd motors 
are arranged to the exterior of an environmental-test tub. The acceleration-sensor measuring device 
characterized by introducing the sensor output from said measured acceleration sensor, and measuring the 
sensor output of said measured acceleration sensor while controlling said 1 st and 2nd motors from the exterior 
of said environmental-test tub. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] = 
[0001] 

[Field of the Invention] In case this invention measures the electrical characteristics of the acceleration sensor 
in which the acceleration measurement of rectangular cross 3 shaft orientations (the X-axis, a Y-axis, Z-axis) 
is possible, it relates to the centrifuge for impressing gravitational acceleration to each detection shaft 
orientations, and the acceleration-sensor measuring device using this. 
[0002] 

[Description of the Prior Art] The sensor chip 41 is carried in a package 42, and a semi-conductor acceleration 
sensor is usually constituted, as shown in drawing 6 . When it is the acceleration sensor 40 in which 
acceleration detection of 3 shaft orientations is possible, the sensor chip 41 is constituted like drawing 7 . That 
is, while forming the light-gage diaphragm section 53 inserted into the circumference heavy-gage part 51 and 
the central weight section 52 by processing from the rear face of a silicon substrate and joining the glass 
weight 54 to the pars basilaris ossis occipitalis of the weight section 52, junction immobilization of the plinth 55 
is carried out at the circumference heavy-gage part 51. The gage resistance (pressure-sensitive resistance) 
RX1-RX4 by the impurity diffused layer which shows a piezoresistance condenser. RY1-RY4. and RZ1-RZ4 are 
arranged in the diaphragm section 53 which bends with acceleration. Since the group of RX1 and RX3 and the 
group of RX2 and RX4 show resistance change of hard flow mutually to the acceleration of X shaft orientations, 
when the gage resistance RX1-RX4 for acceleration detection of X shaft orientations constitutes a bridge 
circuit from these, the output voltage VX which changes only to the acceleration of X shaft orientations is 
obtained. When Y shaft orientations and Z shaft orientations constitute a bridge circuit similarly, the output 
voltage VY and VZ which changes only to the acceleration of Y shaft orientations and Z shaft orientations is 
obtained, respectively. 

[0003] Conventionally, assessment of such electrical characteristics of an acceleration sensor impresses 
gravitational acceleration G to each detection shaft orientations, and is performed by checking the detection 
output. In order to impress gravitational acceleration G to each detection shaft orientations, exclusive fixtures, 
such as hexahedron which beveled to accuracy, are used. That is. an acceleration sensor is fixed to the fixed 
sense in the specific field of an exclusive fixture. And as it rotates 90 degrees of exclusive fixtures at a time 
and is shown in drawing 8 (a), (b), and (c), as the X-axis, the Y-axis, and the Z-axis of an acceleration sensor 
40 agree in the gravity direction, respectively, they measure the output of the acceleration sensor 40 with each 
position. These outputs - If close is in the respectively fixed range to 1G, 0G, and +1G, an acceleration sensor 
will be judged as an excellent article. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the measurement method of the conventional 
acceleration sensor mentioned above, when each field of an exclusive fixture must be beveled at 90 degrees at 
accuracy, the activity which replaces an exclusive fixture is required of handicraft, and there is a problem that 
working efficiency is bad. In putting an exclusive fixture on the bottom of special environments, such as a 
thermostat, and measuring the temperature characteristic of a sensor especially, working efficiency gets worse 
further. Moreover, the measurable range by the conventional method - It is limited to three which are 1 G, 0G, 
and +1G, and there is also a problem that a sensor output state in the meantime is continuously immeasurable. 
Although observing the sensor output state to -1 G-+1 G by measuring the output of an acceleration sensor 
continuously is also considered equipping a rolling mechanism with the above-mentioned exclusive fixture 
equipped with an acceleration sensor on the other hand, and making it rotate the whole fixture by hand control 
or the motor Even in this case, it is limited to position change of only a maximum of 2 shafts, and the trouble 
that the mounting direction of an exclusive fixture must be changed manually is not still solved. 
[0005] This invention was made in view of the trouble mentioned above, and sets it as the 1st object without 
replacement of an acceleration sensor to offer the centrifuge in which continuous impression of gravitational 
acceleration is possible to all detection shafts. This invention sets it as the 2nd object to offer the centrifuge 
which can be inspected [ continuous ] to all detection shafts only by the control from the outside also in the 
bottom of the special test atmosphere again. This invention sets it as the 3rd object to offer the acceleration- 
sensor measuring device which can raise the effectiveness of measurement substantially using still such a 
centrifuge. 
[0006] 

[Means for Solving the Problem] The centrifuge concerning this invention equips a measurement table with 1 or 
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two or more acceleration sensors which. can detect the acceleration of 3 shaft orientations which intersect 
perpendicularly mutually. By performing attitude control of said measurement table in order to make each 
detection shaft orientations agree in the gravity direction The 1st supporter material which is the centrifuge 
which makes gravitational acceleration act on each detection shaft orientations of said acceleration sensor, and 
is installed in a fixed part. The 1st revolving shaft supported free [ a revolution ] directly or indirectly so that 
an axial center might become level at this 1st supporter material, The 2nd revolving shaft supported free [ a 
revolution ] so that said 1st revolving shaft and an axial center might cross at right angles at the 2nd supporter 
material fixed to this 1st revolving shaft, and this 2nd supporter material, The measurement table attached so 
that it might have a wearing side for being fixed to this 2nd revolving shaft and equipping with 1 or two or more 
measured acceleration sensors and said 2nd revolving shaft, and that axial center and said wearing side might 
cross at right angles. The 1st revolution driving means which rotates at least 180 degrees of said measurement 
tables through said 1st revolving shaft so that the wearing side of this measurement table may include the 
position in which it goes to a perpendicular direction lower part, from the position in which it goes above a 
perpendicular direction at least. It is characterized by having the 2nd revolution driving means which rotates at 
least 360 degrees of said 2nd revolving shaft for said measurement table as a core. 

[0007] The 3rd revolving shaft with which said 1st revolving shaft is hollow structure, coaxial arrangement of 
the revolution to the inside of said 1st revolving shaft is enabled, and said 2nd revolution driving means 
supports said 1st revolving shaft in the desirable mode of this invention, The 1st motor arranged to said 1st 
supporter material in said the 3rd revolving shaft and opposite hand while carrying out revolution actuation of 
this 3rd revolving shaft, It has the gear which carries out 90-degree deflection of the revolution driving force of 
said 3rd revolving shaft to said 2nd revolving shaft, and transmits it to it, and said 1st revolution driving means 
is characterized by being the 2nd motor arranged to said 1st supporter material at the same side as said 1st 
motor. Moreover, in other modes of this invention, said 1st revolution driving means is the 1st motor arranged 
to said 1st supporter material in said the 1st revolving shaft and opposite hand, and said 2nd revolution driving 
means is characterized by being the 2nd motor which is fixed to said 2nd supporter material and carries out the 
direct drive of said 2nd revolving shaft. 

[0008] The acceleration-sensor measuring device concerning this invention is held in the environmental-test 
tub for examining the above centrifuges under specific environments, such as temperature, humidity, and a 
controlled atmosphere, and measures the output of an acceleration sensor by control of the 1st [ from the 
outside ], and 2nd revolution driving means. While holding a part for the moving part containing the 
measurement table equipped with the 2nd [ said ] supporter material more preferably constituted by the point 
of the 1st revolving shaft of the centrifuge of the coaxial revolving-shaft mold mentioned above, and said 
measured acceleration sensor in the interior of an environmental-test tub While arranging the 1st and 2nd 
motors to the exterior of an environmental-test tub and controlling said 1st and 2nd motors from the exterior 
of said environmental-test tub, the sensor output from said measured acceleration sensor is introduced, and 
the output of said measured acceleration sensor is measured. 

[0009] According to this invention, the measurement table equipped with an acceleration sensor rotates at 
least 180 degrees of the 1st revolving shaft as a core, and rotates at least 360 degrees of the 2nd revolving 
shaft as a core. Therefore, the gravitational acceleration to —1 G— +1 G can be continuously impressed to the Z— 
axis of an acceleration sensor by moving the wearing side of the acceleration sensor of a measurement table 
continuously to the position in which it goes to a vertical lower part from the position in which it goes to the 
vertical upper part. Moreover, the gravitational acceleration to -1G-+1G can be continuously impressed to the 
X-axis and a Y-axis by rotating 360 degrees of measurement tables along a wearing side in the condition that 
the wearing side becomes vertical. 

[0010] All of these roll controls are performed by the 1st and 2nd revolution driving means, and measurement 
of all detection shafts is performed, without being accompanied by exchange by the help. For this reason, 
working efficiency improves. Moreover, since measurement continuous about each shaft is attained, 
measurement data finer than before can be obtained. 
[0011] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is explained with 
reference to a drawing. Drawing 1 is the side elevation showing the configuration of the centrifuge concerning 
one example of this invention roughly cut in part. The motor tie-down plate 2 prolonged to perpendicularly it 
attached the base 1 with a level surface adjustment function and on it constitutes the 1st supporter material. 
The motor 3 for a table revolution which is the 1st motor, and the motor 4 for a table support plate revolution 
which is the 2nd motor open predetermined spacing in the motor tie-down plate 2 up and down, and it is 
equipped with it. The inner shaft 5 prolonged horizontally is arranged to the motor tie-down plate 2 in the 
motor 3 and the opposite hand. This inner shaft 5 is equipped with the hollow-like outer shaft 6 on this and the 
same axle. The inner shaft 5 is directly linked with the revolving shaft 7 of the motor 3 for a table revolution, 
and revolution actuation is carried out by the motor 3. The outer shaft 6 is supported by the inner shaft 5 free 
[ a revolution ] by the bearing 13 mentioned later and other bearing which is not illustrated, the revolution 
driving force from a motor 4 is transmitted to it by the pulley 8 attached in the end face side, the pulley 10 with 
which the revolving shaft 9 of the motor 4 for a table support plate revolution was equipped, and the timing belt 
11 over which these pulleys 8 and 10 were built, and revolution actuation is carried out. 

[0012] The table support plate 12 which is the 2nd supporter material is being fixed at the head of the outer 
shaft 6. Nothing and vertical section 12a are supported by the inner shaft 5 free [ a revolution ] through bearing 
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13 in the L character configuration which the table support plate 12 becomes from table attaching part 12b 
which intersects perpendicularly with vertical section 12a and this. The table revolving shaft 15 is supported 
free [ a revolution ] through bearing 14 by table attaching part 12b of the table support plate 12. The table 16 
is being fixed to the end of this table revolving shaft 15. The head of the inner shaft 5 and the other end of the 
table revolving shaft 15 are equipped with the bevel gears (bevel gear) 17 and 18 which carry out 90-degree 
deflection of the revolution driving force to a table 15, and transmit it to it from the inner shaft 5, respectively. 
In addition, other means, such as a worm gearing, may be used as a means to carry out 90-degree deflection 
and to transmit revolution driving force. 

[0013] Thus, as shown in drawing 2 , two or more acceleration sensors 40 are set to the table 16 of the 
constituted centrifuge 20 so that all of each of those detection shafts may be suitable in the same direction. 
For example, what is necessary is to form the printed circuit board 19 with [ for equipping with each 
acceleration sensor 40 ] two or more sockets in wearing side 16a of a table 16. and just to equip the socket of 
this printed circuit board 19 with an acceleration sensor 40. 

[0014] From the condition of drawingj. . actuation of the motor 4 for a table support plate revolution transmits 
revolution driving force to the table support plate 12 through the revolving-shaft 9 -> pulley 10 -> timing-belt 
1 1 -> pulley 8 -> outer shaft 6 of a motor 4. Thereby, by rotating 180 degrees of outer shafts 6, if it is made to 
move to the location it turns [ location ] to a perpendicular direction lower part from the location where 
wearing side 16a turns to a table 16 above a perpendicular direction and the acceleration sensor 40 is normal, 
as the detection output of the Z shaft orientations is shown in drawing 3 (a), it will change in the shape of a 
sine wave to +1 G — 1 G. 

[0015] Moreover, only 90 degrees of outer shafts 6 are returned, and where wearing side 16a of a table 16 is 
made vertical (condition that the output of Z shaft orientations is set to 0G), if the motor 3 for a table 
revolution is driven, revolution driving force will be transmitted to a table 1 6 through the revolving-shaft 7 -> 
inner shaft 5 -> bevel gear 17 of a motor 3, and 18 -> table revolving shaft 15. Thereby, if 360 degrees of 
tables 16 are rotated in the direction of an arrow head from the condition of drawing 2 and the acceleration 
sensor 40 is normal, as shown in drawing .3 (b), the range of the detection output of the X shaft orientations and 
Y shaft orientations will be +1G — 1G, and it will change the shape of sin, and in the shape of -cos, respectively. 

[0016] Therefore, the judgment of the quality of an acceleration sensor 40 and proofreading of an output value 
are attained by observing these detection outputs. Thus, according to the centrifuge of this example, various 
wearing side 16a of a table 16 is changed by control of motors 3 and 4. Since the gravitational acceleration to - 
1G-+1G can be continuously impressed to each detection shaft orientations of an acceleration sensor 40 
Exchange of the fixture by the help for each axonometry is unnecessary like before, moreover, a table 16 can 
be equipped with two or more acceleration sensors 40 at once, and package measurement of the electrical 
characteristics of two or more acceleration sensors 40 can be carried out. For this reason, working efficiency 
improves substantially. Moreover, by the ability impressing gravitational acceleration to each shaft orientations 
continuously, the continuous measured value of the range to -1G-+1G is obtained, and it becomes possible to 
evaluate each acceleration sensor in a detail conventionally. 

[001 7] Drawing 4 is drawing showing the example of the structure of a system which measures the temperature 
characteristic of an acceleration sensor using the above centrifuges 20. The part which contains a part for the 
point 12 of the inner shaft 5 and the outer shaft 6, i.e., a table support plate, a table 16, a bevel gear 17, and 18 
grades among centrifuges 20 is held in the interior of the thermostat 21 as an environmental-test tub. Between 
the outer shaft 6 and a thermostat 21, the bearing 22 which has airtightness is made to intervene, and it 
enables revolution actuation of the outer shaft 6. From each acceleration sensor 40, a detecting signal is pulled 
out to the exterior of a thermostat 21 through the lead wire 23, such as the lower part of a printed circuit 
board 19 to a ribbon cable. Lead wire 23 gives sufficient allowances so that migration of a table 16 may not be 
barred. The roll control of motors 3 and 4 is performed by inputting the control signal from a computer 24 or a 
programmable controller 25 into each motors 3 and 4 through Motor Driver 26 and 27. The detecting signal of 
each acceleration sensor 40 taken out through lead wire 23 is inputted into a computer 24 through an interface 
28. 

[0018] Although installing the centrifuge 20 whole in a thermostat 21 is also considered by the system which 
measures such the temperature characteristic, measurement in the elevated-temperature field exceeding the 
low-temperature field which is less than 0 degree C in this case, and 80 degrees C may become impossible 
depending on the operating-temperature conditions of a motor. According to this point and this example, since 
he is trying to rotate a table 16 and the table support plate 12 through a duplex shaft, it becomes easy by being 
able to arrange two motors 3 and 4 to a same the motor support plate 2 side, and lengthening some duplex 
shafts slightly to arrange these motors 3 and 4 on the outside of a thermostat 21. For this reason, the 
temperature in a thermostat 21 can be set as arbitration, without being restricted to the usable temperature 
environment of motors 3 and 4. 

[0019] Drawing 5 is drawing showing the configuration of the gaging system of the acceleration sensor which 
used the centrifuge concerning other examples of this invention. In this example, the motor support plate 31 
attached in the base 1 is equipped only with the motor 32 for a table support plate revolution. The revolving 
shaft 33 prolonged at a horizontal of a motor 32 is supported by the bearing 34, and is supporting the table 
support plate 35 at the head. The motor tie-down plate 36 for a table revolution of a L character mold is fixed 
to the motor support plate 35, and this tie-down plate 36 is equipped with the motor 37 for a table revolution. 
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The revolving shaft 38 of a motor 37 is supporting the table 16 at the head while it is arranged in the direction 
which intersects perpendicularly with the revolving shaft 33 of a motor 32 and is held free [ a revolution ] 
through bearing 39 at the table support plate 35. According to this example, since the motor is directly linked 
with each revolving shaft, there is an advantage that a configuration becomes easier than a previous example. 
Moreover, also in this example, like a previous example, the whole centrifuge or its part can be arranged in a 
thermostat, and the temperature characteristic can be measured. 

[0020] In addition, in the above example, although the flat-surface configuration is a square and mentioned as 
an example what has arranged X and a Y-axis in the direction of a vertical angle, an acceleration sensor 40 the 
sensor chip 41 and a package 42 If it has the relation a relation and gage resistance cross at right angles and 
the relation between each [ these ] shaft orientations and the direction of a table 16 has become settled Each 
detection shaft orientation over the sensor chip 41 . and the configuration of a package 42 and a package is 
arbitrary, and can apply this invention to the sensor of the configuration of rectangle and others various kinds. 
Moreover, although the flat-surface configuration of a table 16 was made circular in the above-mentioned 
example, it cannot be overemphasized that it is good also as other configurations, such as a square. 
Furthermore, this invention can be applied also when other environmental-test tubs for putting under the effect 
of the humidity of arbitration, gas. an electromagnetic wave. etc. the measured acceleration sensor other than 
the thermostat mentioned above as an environmental-test tub are used 
[0021] 

[Effect of the Invention] Since the 1st and 2nd revolving shafts can be rotated for the measurement table 
equipped with an acceleration sensor as a core by the 1st and 2nd revolution driving means according to this 
invention as stated above, the effectiveness that continuous impression of gravitational acceleration is possible 
and the effectiveness of measurement can be substantially raised without replacement of an acceleration 
sensor to all detection shafts is done so. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS " 

[Brief Description of the Drawings] ~ " \ 

[Pj^ingj.] It is the side elevation showing the configuration of the centrifuge concerning one example of this 
invention. 

[Drawing 2] It is the top view which looked at the table of this equipment from the upper part. 

[DrawjngJ] It is drawing showing the detecting signal about each detection shaft acquired when the position of 

a table is changed using this equipment. 

[Drawing 4] It is drawing showing the configuration of the gaging system of the acceleration sensor which used 
this equipment. 

[ Drawing 5] It is drawing showing the configuration of the gaging system of the acceleration sensor concerning 
other examples of this invention. 

LQrawjng 6] It is the perspective view showing the appearance of an acceleration sensor roughly. 

[ Drawing 7] It is the top view and sectional view of a sensor chip which were carried in this acceleration sensor. 

[Drawing 8] It is drawing for explaining the conventional measuring method of this acceleration sensor. 
[Description of Notations] 

1 — base. 2, 31 — motor support plate, 3, and 37 — the motor for a table revolution, 4, the motor for 32 — 
table support plate revolution, a 5 — inner shaft, and 6 — an outer shaft, 8, 10 — pulley, 1 1 — timing belt, 12, 
and 35 — a table support plate. 15 — table revolving shaft, 16 — table, 17, and 18 — a bevel gear, 20 — 
centrifuge. 24 — computer and 25 — a programmable controller, 40 — acceleration sensor, and 41 — sensor 
chip 



[Translation done.] 
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«> 1 8 o- Bss-tfsgu vBSxmmt. . 
«ra»e^***8wm©ia«a»*«M>£ bx^a 

fee i^^iii-rsjnise^^g. 

[fS3#S23 DIB91 ©@Saitt4J^«Ji-r*0. 
15130 2 ©BSsSP&^Ktt. SiTi20 1 ©@s$&©rtfl8JK: 

^BSKattssstvcttEft i ©@gsa£33trs 

{cffias& i ©3msptt(c» bxm§s% 3 ©b®$a ±E*t 
wjtciagsn^i©*-^^. wfasir3©@sg?A©i3 30 

©H2Mj£li3ia0 2 ©II£S4(c 9 0 • %fii bx&gt 5 

taiess 1 ©BCBBO^stt. mm 1 ©^ftmttca* u 
Tijea® 1 ©*- * t RHWtcffiBS ftfcS 2 ©*- * 
r*sc&*fc«frsiijjjaa 1 ias?©ft]gg^^ 
a 

[H*S3 ] 15120 1 ©BCgfl&Ittt. b5IB0 1 © 

^gmfcwu-cmfsm 1 mmtmrn^sstt ft 

f5ia02©^gg85^©tt. &iBg2©$ft&W(cB£ 40 

$ ft-cmmsH2 <m&ma&mm &m 2 ©*- $ -c 
c <t£*$§t<t-r smbi 1 iai£©jjnjig&££s. 

mmm 1 mm 2 ommmmmismmmn <m 
®fr%mmmz.T:mffl&mmmm* >•**>?>© 
* >m&«Bei- * c i i 1 4fta«-fe 

[fflj&is ] ft*g2iam©ttijiK^^g©m 1 © 
@s$4©5tJga5(c«fi5c$niBuis©2©^gmRc>'Hir so 
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2 

Qm£&8i^©rtSfc##fr*£*«C. 151201 

r#02 ©*-**s8§*&&©flaucEBU 

»?3 t^l5aM3SC£»IlSK-b>1^6»©-fe>1fffi 

[ftH©ffttttS»9] 
[000 13 

(xca. y«. zm <Dim&®%#*imtmm*> 

[0002) 

[&*©£%] m&m&*>itK. a*, setc^ 
skims ft*, bp^. ->y=i>SK©gM*>.6©J!)io: 

(C«t9S2^S|55 1 <b*3fe©aoa55 2{C^tl/c?l 
m4T7 7J*UbZ*:fcl8.L. »0^5 2©Sa5K:^ 
7^§l©fi»)5 44g^-r^<«:it«:. sajiraa55 IK 

AS55 3 {Cli. fxy®^S?:^-r^E«ii?^KJ; 
6V-^gSi (SESta) RX1~RX4, RY1~RY4. R 

a~RZ4*s^sns. x^ifii©»nafi[«ia«©^- 

^iSCtRXl~RX4{* > RX3L RX3©iBiRX2. RX4©ffi 

0. x$i!i^©siiae{cWLT©*^trsffi^«Ev 
3a«:*tL/T©*^{k^sni*^EVY. vz*^en-en 

[0003] «5K£, C © J: 9 %»D3S-fe V*©S«flW» 

tt©iffiitt. &m®iifatcmj}m&GztmLx> 
m*) btcxmm<D#m%iM*9mtz. w*>. mm 

?S^©^^©ffitcftljie-b >^*-!£©l») t tc@^-r 

(a), (b). (c) KlmtZ'jlC. Mm&*>y-4 
o©x!dL Y«*acfz«Ws-tn**iS**i«itt:^Sri-4 
i^fcur, ■€-n^n©^^-ctni^-fe>if40©ai* 

^fflS-Ti. Ctl6©tH^*s- 1 G. 0G. +1G(CM 

bx*ft%ft-%<i>wfflck>>x^ft\t. mm&v 

iBk&£bxm.TZ>. 
[0004] 



3 

\t. mm#mmttz, $fc. ft*©#3sm 
mzaimuftmifi- 1 g, og. + iG©3oKi®£is 

gmflCffi£tZCtiC£t). -lG~+lG$-CO-fe 

>^atttts%taajt sc i c ©«£ 

[0 0 0 5] C©#69jfct> ±^l//tFflS.*tC^*^$tl 
fc«>©t\ ftl^*>tf©igt8!;U&L(C. ±T©&ffl 

§a&&t:mirzctzmi<DmtTz. com 20 

gJ£^g£S{8-r.5C££S&2©gKJ<!:T*. C©26 

ma. ek, *©<fc5&finj^£i£g£^u-cs«?E 
{^©^fcArtitcrfiLfc;* -e* c &#-ct £isBIS-fe > 

«^^g£!i$?SC££lfi3©@Kj£-f.&. 
[0006] 

Sgg-r*n>r. @Sgptci^$ft£iin©£J$8Wti. 

l©@K?4(C@5£§hfc^2©5:^a5t*i. C©3&2© 

^estc^3^cS2©@^£ > c©m2©iai^ 
mm* h 1 xws^©teijs»njie^ s 40 
/c«f>©g«H«r^ l arieser 2 ©ek?^©^ <t aria 
gmwt wmttzj: 5 tern 0 ft w e,n/caasr-^ 

i. C©SI3Er-^U©g*ffi*^<itSi[^]± 
SlcmmmT—^Mmssm l ©B^^^L/T^Aj- 

<£M8o- lissom lcisiMm^ aria 
*>3 6o- Wkiit^zommimtmxicc 
[0007] *mi<D&£ u>BMia°^-at. fusem so 
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1 ©@i^#4»£$i'c<&D . uia^ 2©HSggfli^a 

f^l©^®©rtlifc@iKeftfc0i&i2gi*ti 

rua^i©a^!i5:S}f-r^3©@g®i. c©ni 
3 ©@®Si*ssgEa6^s tftKUfB^ 1 oymmx. 
nvxw^wmmtmmK&nztxm 1 ©* 
-*<t. turns <D®m<om$smJimm2<o® 
micQo' mbx&mz*+tzm. mm\ 
mmshmw. ®^\m$jmmbx®m 

1 ©*- * tm-WiC®&2tltL%2 ©*- *"C*S C 

£*#§i£?£o ttc. *m<Dfo<omtc*s^xti. 
i?ias?r 1 ©Esesa^gw. 1 ©^msmtcM t, 
■CI5IB0 1 ommtmmtc&mhtcw 1 ©*-* 

•C4>D, S3£f&2©@3£&B&#mJ:. Stf2ll2©£8ai 

tttc@se$tirB>ria02©B®ffl*it^ar3-ss2© 

[0008] *%mtcmism&*> j mjmm\t. ± 
s©<t^&M^6^^€jas. && #bm#*^ 

HUfrhom 1 R^2 ©@S^B&^a©$J©«: iot: 
Jn2S-fe>t?-©«^*ffll5e*tf ^ «>©-C**o J:9»£ 
b < Sir»U/c|!3&@&^©i^g2S4S£g©Sg 1 

Wis&temmm&t urnm?-- 
msm£m®ift*>Bi!W3i 1 %.um2 ©&- zzmt 

-5 £fttCB?a«i'JSJ)affie-fe>^3!p6©-b>^ffi*«:^ 
AUTiaS»®IJ©JPjiK-b>^©W^4ai«TS„ 
[0 00 9] C©&9JtCj;*itf. U®g-b>-!f€:^-r 
•58(1^-^^. 01©@S^^iO"C^«c< i 
4>180° @&U m2©0S$|!| ; &*'l>iO-CiI»3;<i 

«>3 6o° scor. ®m?—7A,<Dmm* 

>tf©S«ffl*giLh*«:i»i*i ^ ^*6SiIT^tC[fij 

>if©z^K:*ttr- 1 g~+ 1 Gtx<DnjjmmB& 
gmtcwmrzctifixaz. ttc. m%<r-7>\>* 
*<D$mmi>*m&t % ztfmxmmwiciQix 3 6 0 • 

IsISSti'SCitCj:"). XfliRtf-Y«Uc»LT-lG~ 

+ 1 Gtx(omt>uamm^m.mmmi>ctifix^ 
[0010] cne>©@S«flfflitt. 1 m%2o 

ffizm&®.K.z->xiTt>tis ±xomm<DmnifiA 

Ct&XZZ. 
[00 11] 

onm<mm^^xwmti>. hi ttc ©»»©-« 
iswK:ff*iiDajw^ia©«ffi*««w»«:s^r-a5« 
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$ 1 oyt-5V#>Z>T-7;l'®m8i : ~~$ 3 1, £2© 

mi&m£*>vx$mztix\.>z. *-mm.2ic% 
- * 3<oaffi& 7 (cees *vc*- * 3 k «t ->xs$m 

tbitii. h6(i. &&T*ttgl3£ 

i&$tvtc?- i o i. t *ie>:/- 8 . l o tcgwa 

[0 012] 7">ii-S/i.7 h6<Wfeffi{C«. S?2<D3£ 
!fSM^&S^-:^3a$£l 2#@£<*|VCI>*. t 1 
-^33t«l 2tt. StSl 2 aiCfttCiSgf St^ 
-T'A^atl 2b£*>6>&*L?#tft£ftU Sfigp 
12a#figl 3*^U-C^>^--^ + 7 h5tC@gg 
ftfc^JSStvcvS. ^-TVP^ISSl 2©^-:/*& 
8S$1 2 bfctt. ttS.l 4<&^UT^-^H§^f4l 5 

7 F5©5tJS£. ^-^*HKH1 5©J&tt(Cfi. -f> 
$&iLX&&?2>'<«)l,¥-i> (*i$H$) 17. 18*t 

•en-eft^3hrt»i. 9 0* &fivxmm 

[0013] C©«fc5K8£3ftfctojI£&£fSa2 0 

1 6 tc, «ittfia 2 tc^r «fc o aa©tti 
2a-fe>^4 o *-en6©#*iffiiij^rpi-^i6jtci*i 

a (C» v Sflffitg-fe 0 *$|5£T*/c«>©&&©V 
hft#©^y>hsfii Qifimihhxm. c© 

T^hgjgl 9©yer? KclinSg-fe>^4 0*fi# 

[ o o 1 4 ] a i ©«^e>. r-^^m«@gffl* 

-*4&&t&1-££, *-£4©I]£#9-7'-'J 1 0 
-»* -f 5>y*«j|>H i-.7'-i;8-7'>f-^t7 h 
6 */M,T^-:/;U$ft£ 1 2 (CBEIBftfttf&iidtl 

CtUCfcO. 7->*-W:7 h6£l 80' 
#T^-^H 6<fcg»ffll 6 a*5Sit^|oj±^«:ffij< 

2S-fe>^4 o jWE«r**i« . -?-©z#75riS]©^fflai 

*«H3 (a) <CSrr<fc5K: t +1G — lG$riE5£ 
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[0015] ttc. TV$-is+7hQ£9 0' mm 
U ©3£#ffl 1 6 a fcggfc UcttJS ( Z 

«^raj©W**J0G{c«c5tt»)"c. ^-^aera* 

f 7 F 5 -^"Crt^* 17.18 1 5 

(C«fcO. f^-^Ul 6£02©«^6*EP£f»JK:3 6 
0* to3g-fe>1M0#iEfc-cafttf> 
10 *©Xtt^ttmfc^©fctHtft*7tt. S 3 ( b ) tc 

Tfitzwc, + 1 g~ — i Gvmmv, -tn^ns i n 
[ooiej^-c. ctnyv&mjjzwim-rzct 

tc«fcO. JD2S-b>^4 0©S5©«SacXffl*ffi©e 
B&nijtttc&s. c©<fc5(c. c©HJSW©ttBtK&£ 

6©n*iii e &zm*$t<tzitx. anas-b^iM o 

©&&a»:£j$jtc- 1 G-+ 1 GtVOSMm&Zit: 

20 5£©fc&©A^tc<fc Stej|©9l »> W*.{m#X&V$> . 
9> l/*>t>. ^-^;H6(c{i, g»©fli2S-fe>1t-4 
0*-g(cS#TSC£*«-Ct. S3S©lBSS-fe>^4 

o©mmfl9!m4=&-fsai!er5ci*Jrs*. c©fc 

1 g~+ i G£v<Dmwommrj;mm#®t>ti> & 

[0 0 1 7 ] 041*. feU;©<fc V«clB2£2gfega2 0 
<Dftim&jktmv3bZ. JO&g8£^2 0©5% v 
»fef-^SSf«12 > .7 k -y;H6. -c^W^ 

+ i7. 1 8m^timimmmtbx(omm 

2 1 ©rtaJtCiRg-rS. 7<»-^7-h.6&1Eftff2 

i i©ra», fi^tt4wr*ttS2 2 %^asttr7 

■^4 O^^ttT"'; > 1 9©T^r*>?> •J#>ir-7' 
MfOV- m2 3 */M/rgfiffi2 i mwc&m 
40 #€:9ltWTJ:^(Cf ';-F$l2 3«. ^-y;H 
e v>m*mi i C i ^ tc. 5S^«t^Sr^Ffc 

#T*J<. *-$3. 4©@K©H3P{i % 3>f a -^2 
4X(J^oy77^3> ha-72 5*»6©$(lffll®# 
«*->F5^'t2B. 2 7*^-trS*-ir3. 4(C 

A^rscitct^tf^. y-K«i2 3£rti/"aK9aj 
3nfc§DDiia-b>^4o©«nH^tt > -r^fy*- 

^ 2 8 ZftLX 3 > t $ 2 4{CA^?$*iS. 

[0018] cQXiKmBBtftzmmt&uzr&X' 
it. immmL&.&2 o±#*mui&2 mtcsai-i 

50 C£t>%Z.t>hZ&. C©!^. m«0"C?:TI5!5(S 



(5) 

7 

C©0SttW«:<fcti{l f-^i6Mf-^J 
m<DV. 2o©*-*3. 4**-*£fc1S2©B- 
iCitCckO. Cft6*-*3. 4*ttSfi2 1©*H8! 

mm**-* 3. 4<mhoiwj:&m%mmti 

*tcffit(cgS|iiJfgr*S. 10 

[ o o 1 9 ] m 5 «. Xftwcomm&mmmm. 
iTfitm-c&z. com&wvit* #i(cmom*6*i 

fc*-*3d#«3 1K:» r-T-J^glHl^ffl*-* 3 
2©#*£3l/a>4. J &-*3 2©*¥{C&tf*B£ 
tt33tt. HgW3 4(c3^$^ -eo^r^-^ 

38#ffi3 5«8fl/"Cl,»S. *-*3E#1g3 5{Cli. L 
^MO^-^@|gffl*-f8S(ffS3 6*si3g?n. C 
©Btfttg3 6H:. ^-^;U@*Kffl*-£3 7#l£&;*ti 
Tl»5. =fc-*3 7©|5|S#3 8(i. *-2 3 2<mm 20 
#3 3iil3»S*|fiJ{Ci2g3n. *S£3 9£/M/C^ 
-^5««3 5{C@Ki4«:«J#3n6i«{C. *© 

[0 0 2 0] u±<D$mmvii. mmBLt>v4 

0J&Mz>tf*5:/4 lRt^?*~^4 2fttC. •£©¥ 30 

©«J4rt«v< * ^jk.^ *&tetHtt©;frfSjttffitr* 

[0 
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©Sg. S8S»^©^rF{cB<fe»©fl!!©5l« 
[0021] 

m*>vi:&%ri>m?-zffrif(i 1 SV02 ©0 
mmmtcj: ^nm 1 2 ©Eiate^i 

[0Bo©13#frS&9l] 

tan *%w®-mmmmmm&m<oft 
[02] ^gg©f— -ffri&upbffltwwmvib 

[03] RlSISl«:fE«l/r^-^©^^^c<!: 
£tc8£ti*&&miifcoi»T©ffcffim^£^T0r<& 

[04] P^B«ff9B0ftAOS-b>^©«eg3/^f- 
A©flfj&&jjVr0T'&S. 

[05] *&w<Dm<Dmfcwicmimg.te>y-<DM 

[06] Jraa^-b >^©ma* W8iflK:jnT£H»0r 

[07] BWOii^-b^K^Stifc-b^^^^© 
¥ffi0Sy r Brffi0T*5„ 

[08] mmmmt yv-omtomm^m^mm-r s 

/c«>©0-C*-5. 

[fr5|©lft9I] 

1~#. 2. 3 1-t-itjm«, 3. 3 7 

4. 3 2—f-7';l'3^KlH|^*- 
5 - 6 - 75*-; >s + y h 

8, 10-^-y. 1 1 *>i^;l<h 12, 3 
5-?-7;W8«R. 1 5 "9— 7*Bf£M. 

17. 18— 2 0-JDUSg?6£8 
g, 24 •3>hr J .-*. 2 5-^n^5v7';P3>h 
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